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request signal generator, located at the transport level, gener-
ates a transport-level bearer setup request that 1s routed to the
bearer manager. Bearer setup 1s performed by the bearer
manager and a response 1s provided through the transport
layer to the application level, and back to a communication
node when the bearer setup 1s performed.
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APPARATUS, AND ASSOCIATED METHOD,
FOR FACILITATING QOS AND BEARER
SETUP IN AN IP-BASED COMMUNICATION
SYSTEM

CROSS-REFERENCE TO RELAT
APPLICATION

gs
w

This application 1s a continuation application of U.S.
patent application Ser. No. 09/992,790, filed Nov. 5, 2001,
which 1s incorporated herein by reference in 1ts entirety.

The present mvention relates generally to a manner by
which to facilitate setup of QoS or a bearer between an IP
node, operable 1n an IP-based communication system, and a
correspondent node. More particularly, the present invention
relates to apparatus, and an associated method, by which to
initiate, at the network of the communication system, the QoS
or bearer setup. A request of a QoS or bearer manager to
perform the QoS or bearer setup 1s generated at an applica-
tion-level entity, such as at an application server. The request
1s provided to a transport-level entity, such as an AAA (Au-
thentication Authorization Accounting) entity defined pursu-
ant to an IETF (Internet Engine Task Force) proposal. The
need otherwise to provide a separate, direct interface between
the application-level entity and the QoS or bearer manager 1s
obviated. Through the use of an AAA entity of existing AAA
inirastructure, an already-existing entity i1s utilized, and the
request 1s routed to the QoS or bearer manager utilizing
merely extensions to an existing protocol.

BACKGROUND OF THE INVENTION

The use of communication systems through which to com-
municate data between two or more locations 1s a necessary
adjunct of modem society. In a communication system, data
sourced, or originated, at a sending station 1s communicated,
by way of a communication channel to a receiving station.
The sending station forms a first endpoint, and the receiving
station forms a second endpoint between which the data 1s
communicated. When the endpoints include both sending and
receiving stations, two-way communication of data 1s permit-
ted.

The introduction, and popular usage, of new types of com-
munication systems has been made possible as a result of
advancements in commumnication technologies. Through the
use of such communication systems, for example, data can be
communicated between the endpoints at higher data trans-
mission rates. And, new types ol communication services,
requiring data transmissions at the increased rates, or
throughputs, have been made possible, as a result. Advance-
ments 1n digital commumnication techniques are amongst the
advancements 1n communication technologies that have per-
mitted the introduction of new types of communication ser-
VICES.

A radio communication system 1s exemplary of a commu-
nication system 1n which communication-technology
advancements have been implemented. In a radio communi-
cation system, a radio link 1s used to form at least a part of a
communication path extending between communication end-
points and upon which a communication channel 1s defined.
Because of the radio link, communications 1n a radio com-
munication system inherently provides improved communi-
cation mobility relative to conventional, wireline communi-
cation systems. Wirelines, otherwise required upon which to
form the communication path, are obviated. Communications
are ellectual, as a result, from, and between, endpoints posi-
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2

tioned at locations at which the use of a conventional, wireline
communication system would be impractical.

A cellular communication system is a type of radio com-
munication system that 1s popularly utilized. A cellular com-
munication system 1s a multi-user system, the implementa-
tion of which has been made possible due to advancements in
communication technologies.

Various standards have been promulgated relating to vari-
ous types of cellular communication systems, and various
types ol cellular communication systems have been con-
structed corresponding to such standards. Successive genera-
tions of cellular communication systems have been proposed,
some of which have been implemented. So-called, first-gen-
eration communication systems generally rely upon analog
communication techniques. So-called, second-generation
communication systems generally make use of digital com-
munication techniques. And, so-called, third-generation
communication systems also make use of digital communi-
cation techniques. Third-generation systems, amongst other
things, also provide for multiple data-rate communications.
Additional proposals are being set forth for a subsequent-
generation communication system. Generally, such propos-
als pertain to packet-based radio communication systems 1n
which packet-formatted data 1s communicated.

Such proposals include proposals to the IETF (Internet
Engine Task Force). In at least one proposal, communications
between two endpoints, such as a mobile node and a corre-
spondent node, are effectuated by setting up a bearer between
the endpoints. The term “bearer” 1s used, generally, to refer to
a connection, at least upon a radio link extending to the
mobile node from a network part of the communication sys-
tem. And, the bearer generally refers to an entity formed by all
factors that affect data transmission upon the radio link
extending to the mobile node. For instance, the data transmis-
sion rate, delay, and bit error ratio are all factors that are
determinative of the bearer. The procedure and process of
setting up of the bearer 1s sometimes referred to as a bearer
setup. And, a bearer manager 1s a network entity, located, for
instance, at an access network, that controls the bearer setup
procedures.

Existing proposals relating to mechanisms and procedures
associated with bearer setup require that a direct interface be
utilized to route a bearer setup request to an appropriate
bearer manager. For instance, when the network part of the
communication system includes application servers, the
direct interface 1s required to be positioned between an appli-

cation server and the bearer manager. This requirement lacks
scalability.

For instance, when a mobile node with which a bearer 1s to
be formed 1s 1n a visited network, and an application server
which forms the home application server of the mobile node
initiates the bearer setup, the application server must know
the address of the bearer manager 1n the visited network. As
the mobile node could reside 1n any visited network, the
application server must, therefore, have knowledge of the
addresses of all the bearer managers 1n all of the visited
networks that may be visited by the mobile node. When the
application server that iitiates the bearer setup is located 1n
the visited network at which the mobile node 1s located, a
direct interface between the visited application server and the
bearer manager still may not exist, particularly when the
application service provider and the transport network pro-
vider are not the same. And, even when the application ser-
vice and transport network providers are the same, there may
be multiple bearer managers serving different endpoints in
the visited network. The application server in the visited
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network still must need to be cognizant of which bearer
manager should be contacted for a particular endpoint.

As, therefore, the existing mechanisms and protocols are
inadequate to permit eflicient bearer setup, an improved man-
ner by which to facilitate bearer setup 1s required.

It 1s 1 light of this background information related to
bearer setup 1n a radio communication system that the sig-
nificant improvements of the present invention have evolved.

SUMMARY OF THE INVENTION

The present imvention, accordingly, advantageously pro-
vides apparatus, and an associated method, by which to facili-
tate setup of a bearer between a mobile node, operable 1n an
IP-based communication system, and a correspondent node.

Through operation of an embodiment of the present inven-
tion, a manner 1s provided by which to mitiate, at the network
of the communication system, a bearer setup. A separate,
direct interface otherwise required to be positioned between
an application-level entity and a bearer manager 1s obviated.
Extensions of existing protocols are used to deliver the
request to a selected bearer manager, and extensions to the
existing protocol are utilized to return a response to the
request for the bearer setup. A scalable bearer setup scheme 1s
provided, and delays associated with existing proposed
bearer setup 1mitiation schemes are reduced.

In one aspect of the present invention, a request 1s gener-
ated to request a selected bearer manager to perform bearer
setup. The request 1s generated at an application-level entity,
such as at an application server. The request 1s provided to a
transport-level entity, such as an AAA (Authentication
Authorization Accounting) entity, defined pursuant to an
IETF (Internet Engine Task Force) proposal. Because exist-
ing transport-level entities, already defined, are utilized to
initiate the bearer setup, complexities associated with alter-
nate bearer setup procedures are avoided.

In one aspect of the present invention, support 1s provided
for a network-1nitiated bearer setup. A bearer setup request
generated at an application server at an application-level of
the communication network 1s routed to an appropriate bearer
manager by way of the AAA infrastructure of the communi-
cation network. The existing infrastructure 1s utilized, and the
requirement otherwise to provide a direct interface, posi-
tioned between the application server and the bearer manager,
1s obviated.

In one implementation, the network-initiated bearer setup
1s 1mnitiated at a home application server of the mobile node.
An application-level, QoS (Quality of Service) generated at
an endpoint, such as a mobile node, 1s forwarded to the
home-network application service. Responsive thereto, the
home-network application server generates a bearer setup
request to a home-network AAA entity of the AAA 1nfrastruc-
ture. An AAA message that carried the bearer setup request 1s
forwarded by the home-network AAA to a visited-network
AAA after additional authentication and authorization proce-
dures are performed by the home-network AAA. Since the
AAA 1nfrastructure routes the AAA message based on the
realm of the user i1dentifier, there 1s not need for the AAA
entity 1n the home network to know the exact address of the
AAA entity 1n the visited network. Therefore, no direct inter-
face 1s needed between AAA entity in the home network and
the AAA entity 1n the visited network. The scalability has
therefore been highly improved. After receiving the AAA
message with the bearer setup request, the AAA entity in the
visited-network, 1n turn, transforms the AAA message into a
bearer setup message and then forwards the message to the
bearer manager associated therewith. The bearer manager
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4

performs the bearer setup and generates a bearer-setup
response to the AAA entity in the visited network. The bearer
setup response 1s then transformed into a AAA message and
then routed through the AAA infrastructure in a direction
reverse to that by which the imtial request 1s routed to the
bearer manager.

In another implementation, the network-initiated bearer
setup originates at a visited-network application server of the
visited network at which the mobile node 1s located. An
application-level QoS request, generated at an endpoint, such
as the mobile node, 1s provided to the visited-network appli-
cation server. The visited-network application server gener-
ates a bearer setup request that 1s forwarded to a visited-
network AAA of the AAA mfrastructure. The bearer setup
request 1s formatted pursuant to AAA protocol. When deliv-
ered to the visited-network AAA, authentication and autho-
rization procedures are carried out either in the home network
or 1n the visited network, and, then, the visited-network AAA
forwards the message to the bearer manager associated there-
with. The bearer manager performs the bearer setup and gen-
crates a response that 1s routed, by way of the AAA 1nira-
structure back to the visited-network application server. The
response 1s then provided to the requesting endpoint, such as
the mobile node.

In these and other aspects, therefore, apparatus, and an
associated method, 1s provided for a communication system
having a mobile node selectable operable to communicate by
way ol a communication network with a correspondent node.
The communication network has at least a first application-
level entity. Bearer setup of a bearer between the mobile node
and the correspondent node through operation of a selected
bearer manager 1s facilitated. The selected bearer manager
has a network identifier identifying a network location
thereof. A first bearer setup request generator 1s associated
with the first application-level entity. The first bearer setup
request generator generates a first bearer setup request. The
first bearer setup request requests the selected bearer manager
to create the bearer between the mobile node and the corre-
spondentnode. The first bearer setup request, when generated
at the first application-level entity, 1s free of the network
identifier 1dentifying the network location.

A more complete appreciation of the present invention and
the scope thereof can be obtained from the accompanying
drawings which are briefly summarized below, the following

detailed description of the presently-preferred embodiments
of the present invention, and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a functional block diagram of a commu-
nication system in which an embodiment of the present inven-
tion 1s operable.

FIG. 2 illustrates a functional block diagram of portions of
the communication system shown 1n FIG. 1.

FIG. 3 1llustrates a message sequence diagram representa-
tive of signaling generated during operation of an embodi-
ment of the present invention embodied at the communication
system shown 1n FIG. 2.

FI1G. 4 1llustrates a functional block diagram, similar to that
shown 1n FIG. 2, also of portions of the communication
system shown in FIG. 1, here to represent operation of
another embodiment of the present invention.

FIG. 5 illustrates a message sequence diagram representa-
tive of signaling generated during operation of another
embodiment of the communication system shown in FIG. 4.
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FIG. 6 1llustrates a method flow diagram listing the method
steps of the method of operation of an embodiment of the
present invention.

DETAILED DESCRIPTION

Referrning first to FIG. 1, a communication system, shown
generally at 10, provides for radio communications with a
mobile node 12. The communication system 1s a multi-user
communication system, permitting a plurality of mobile
nodes to communicate concurrently therethrough. In the
exemplary implementation shown 1n the figure, the commu-
nication system 10 operates pursuant to a proposed operating,
standard submitted to the IETF (Internet Engine Task Force)
that 1s to provide for voice, and other data, communications
with mobile nodes operable therein. While the following
description of exemplary operation of various embodiments
of the present invention shall be described with respect to the
implementation of the communication system 10 as a system
operable pursuant to such a proposed, IETF operating stan-
dard, 1t should be understood at the outset that the teachings of
the present invention are analogously also implementable in
other types of communication systems.

Communications are effectuated with the mobile node by
way ol a radio link, here represented by the arrow 14. The
mobile node communicates by way of anetwork part 16 of the
communication system with a correspondent node 18. The
correspondent node 1s here also represented to be a mobile
node. The correspondent node, alternately, can form a wire-
line device, connected by way of conventional wireline con-
nections to the network part.

The elements of the network part of the commumnication
system arc functionally represented and are defined 1n terms
of separate levels. The mobile and correspondent nodes 12
and 18 form parts of an application level 22. The application
level of the network part of the communication system
includes application servers, of which four application serv-
ers, application servers 24, 26, 28 and 30 are shown 1n the
figure. The application server 26 i1s designated as a home-
network application server of the mobile node, indicated in
the figure as ASh. And, the mobile node 1s positioned at a
location 1n the figure such that the application server 24 forms
the visited-network application server, indicated 1n the figure
by ASv, through which the mobile node communicates when
positioned at 1ts roaming position indicated 1n the figure. And,
the application server 28 forms a visited-network application
server through which the correspondent node 18 communi-
cates. The home-network application server of the correspon-
dent node, merely for purposes of example, also forms the
application server 30.

The communication system also includes a transport level
34, here including AAA (Authentication Authorization
Accounting) mirastructure that includes a plurality of AAA
entities 36, 38,40, and 42. The AA A entity 36 forms a visited-
network AAA entity associated with the visited-network
application server 24. The AAA enfity 38 forms a home-
network AAA entity associated with the application server
26. The AAA entity 40 forms a home-network AAA associ-
ated with the application server 30. And, the AAA enfity 42
forms a visited-network AAA associated with the visited-
network application server 28.

The network part of the communication system also
includes bearer managers associated with different access
networks of the communication system. Here, a single bearer
manager 46 1s shown. The bearer manager 1s associated with
an access network forming the visited-network at which the
mobile node 1s positioned. Other access networks, such as an
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6

access network forming the visited-network at which the
correspondent node 1s located. The bearer manager 1s func-
tionally operable to perform bearer setup to create the bearer
upon the radio link 14 to permit the communications with the
mobile node 12 to be effectuated and possibly other links
between MN and CN.

As noted above, existing proposals for operation of the
communication system pursuant to the operating standard of
the proposed IETF system 1s inadequate to efficiently facili-
tate setup of the bearer to permit communications with the
mobile node 12. According to an embodiment of the present
invention, apparatus, here shown by the blocks 46 at various
of the elements of the network part of the communication
system, provide a manner by which to facilitate a network-
initiated bearer setup in which one, or more, network entities
set up the bearer on behall of the mobile node. Through
operation of the apparatus 46, of 1ts various implementations
described more fully hereinbelow, a manner 1s provided by
which a network element, whether located at a home network
or a visited network of the mobile node, to initiate a request
for an appropriate bearer manager, here the bearer manager
46, to perform the bearer setup. Bearer setup 1s initiated
utilizing existing functional structure already set forth 1n the
proposed standard of the IETF.

FIG. 2 illustrates portions of the communication system
10, here to represent operation of an embodiment of the
present invention by which anetwork-imitiated bearer setup 1s
performed.

Again, the mobile node 1s positioned at a visited network to
communicate by way of the visited-network application
server, here an SIP (Session Initiation Protocol) server, 24.

When mobile-originated communications are to be effec-
tuated, an application-level QoS request, here indicated by
the segment 52, 1s generated by the mobile node, communi-
cated by way of the radio link and to the visited-network
application server 24. The application-level request, with the
QoS parameters, 1s then routed by the visited-network appli-
cation server to the home-network application server 26 of the
mobile node. The routing 1s indicated 1n the figure by the
segment 54.

The apparatus 46 includes an application-level bearer setup
request signal generator 56. The generator generates a bearer
setup request signal, indicated by the segment 58. The signal
utilizes AAA protocol, and the request 1s provided to the
home-network AAA entity 34. Upon receiving the AAA-
protocol request, the home-network AAA enftity performs
authentication and authorization procedures. Upon success-
ful authentication and authorization,

the apparatus 46 forwards the AAA bearer setup request,
here indicated by the segment 64, to the visited-network AAA
entity 36. Here, the visited-network AAA entity checks for
related policies with a policy server (PS) 66. The policy check
and corresponding reply, are indicated by the segment 68.
Upon successtul policy checking, the visited-network AAA
entity also includes a bearer setup request signal generator 72
forming a part of the apparatus 46 thereof that forwards the
AAA bearer setup request signal, indicated by the segment 74
that 1s provided to the bearer manager. Upon detection, by the
bearer manager of the setup request, the bearer manager per-
forms the bearer setup.

Then, the bearer manager generates a response that 1s
routed in the reverse direction, also indicated by the segment
74 back to the visited-network AAA entity 36. The apparatus
46 of the wvisited-network AAA entity forwards on the
response, here indicated also by the segment 64 to the home-
network AAA entity. The signal generator 56 of the home-
network AAA entity further operates to forward on the AAA
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bearer setup response, also indicated by the segment 58 back
to the home-network application server 26. The signal gen-
erator 56 of the apparatus of the home-network application
server generates an application-level signal that 1s returned to
the visited-network application server. The signal generated
by the signal generator 56 also includes a QoS response,
responsive to the QoS request generated by the mobile node.
The response generated by the signal generator 56 1s detected
by the visited-network application server and 1s returned,
indicated by the segment 52, to the mobile node forming a
communication end point. Thereby, a bearer 1s setup utilizing
the existing structure of the network part of the communica-
tion system. Mere extensions to the existing AAA signaling
protocol to permit formation of the messages indicated by the
segments 38 and 64 are required.

FIG. 3 illustrates a message sequence diagram, shown
generally at 80, representative of signaling generated during
operation of the embodiment of the present invention embod-
ied in the communication system shown 1n FIG. 2. First, and
as indicated by the segment 52, the mobile node generates an
application level signaling that contains a QoS request, which
1s forwarded to the visited-network application server 24. The
visited-network application server, in turn, forwards on the
application-level request that contains the QoS parameters,
indicated by the segment 54, to the home-network application
server 26. The bearer setup request signal generator 56 of the
home-network application server, 1n turn, generates an AAA-
protocol bearer setup request signal, indicated by the segment
58, that 1s routed to the home-network AAA entity 62. The
home-network AAA entity, 1n turn, forwards on the request,
indicated by the segment 64, to the visited-network AAA
entity 36. A policy check 1s performed with the policy server
66, and the policy check request and response thereto are
indicated by the segment 68. The signal generator of the
visited-network AAA entity 36, in turn, forwards the AAA
bearer setup request, indicated by the segment 74 that 1s
provided to the bearer manager 46. The bearer manager per-
torms the bearer setup and generates a response that 1s routed,
indicated by the segment 74, back to the visited-network
AAA enftity 36. The entity 36 forwards the response, indi-
cated by the segment 64, to the home-network AAA entity.
The signal generator 62 thereof forwards the AAA bearer
setup response that 1s provided to the home-network applica-
tion server 26. Such signal 1s indicated by the segment 58. The
signal generator of the home-network application server, 1n
turn, generates an application-level response, here indicated
by the segment 54, that 1s provided to the visited-network
application server. When receiwved at the visited-network
application server, the response, together with a QoS
response 1s forwarded, indicated by the segment 52, on to the
mobile node.

FI1G. 4 also 1llustrates portions of the communication sys-
tem shown in FIG. 1. Here, operation of an alternate embodi-
ment of the present invention is represented by which to
facilitate bearer setup to permit communication between the
mobile node and the correspondent node (shown in FIG. 1)
pursuant to a network-imtiated bearer setup. Here, the bearer
setup 1s performed entirely at the visited network without
muting of signaling back to the home network of the mobile
node, except the authentication and authorization for the
request.

The apparatus 46 1includes a portion located at, or associ-
ated with, the visited-network application server 24. This
portion of the apparatus includes a bearer setup request signal
generator 82. The signal generator 82 1s operable responsive
to detection at the visited-network application server of the
QoS request generated by the mobile node, and here again
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indicated by the segment 52. The signal generator generates
an AAA bearer setup request signal, here indicated by the
segment 84, that 1s forwarded to the visited-network AAA
entity 36. The signal generated by the signal generator 82 1s
formed utilizing AAA protocol.

The apparatus 46 of the visited-network AAA entity
detects the setup request signal generated by the signal gen-
crator 82. Responsive thereto, a policy check 1s performed,
indicated by the segment 68, with the policy server (PS) 66.
Upon successiul policy checking, the apparatus 46 forwards
the AAA bearer setup request signal, indicated by the seg-
ment 74, that 1s forwarded to the bearer manager 46. The
bearer manager operates to set up the bearer for the mobile
node, thereby to permit communications by, and with, the
mobile node.

A response 1s generated by the bearer manager that 1s
routed back to the visited-network AAA entity, also indicated
by the segment 74. The signal generator 84 1s further operable
to forward on the response, indicated by the segment 84 back
to the visited-network application server. The signal genera-
tor 82, 1n turn, generates an application-level response,
including the QoS request response, back to the mobile node.

FIG. 5 illustrates a message sequence diagram, shown
generally at 90, representing the signaling generated during
operation of the embodiment of the present invention repre-
sented 1n FIG. 4. Corresponding to the segments shown 1n
FIG. 3, the mobile node generates the application level QoS
request, indicated by the segment 52, that 1s supplied to the
visited-network application server 24. The signal generator
82 thereof, 1n turn, generates the AAA-protocol, bearer signal
request generator that 1s forwarded to the visited-network
AAA entity 36. A policy check 1s performed with the policy
server 66 1n which the policy check request and the response
thereto are indicated by the segment 68. Upon successiul
policy checking, the visited-network AAA entity forward the
AAA bearer setup request signal, indicated by the segment
74, that 1s provided to the bearer manager 46. The bearer
manager performs bearer setup and generates a response that
1s returned, indicated by the segment 74, to the visited-net-
work AAA enfity. The signal generator of the visited-network
AAA entity, in turn, forwards on the AAA bearer setup
response, 1ndicated by the segment 84, back to the visited-
network application server. The visited-network application
server sends an application-level response back to the mobile
node 12.

FIG. 6 1llustrates a method, shown generally at 96, of the
method of operation of an embodiment of the present inven-
tion. The method facilitates bearer setup of a bearer between
a mobile node and a correspondent node through operation of
a selected bearer manager.

First, and as indicated by the block 98, a first bearer setup
request 1s generated at a first application-level entity. The first
bearer setup request requests the selected bearer manager to
create the bearer between the mobile node and the correspon-
dent node. The first bearer setup request, when generated at
the first application-level entity, 1s free of the network 1den-
tifier identitying the network location. Then, and as indicated
by the block 100, the first bearer setup request 1s provided to
a transport-level signaling layer entity.

Through operation of an embodiment of the present inven-
tion, therefore, existing functional entities of a communica-
tion system are utilized to request bearer setup to be per-
formed by a bearer manager to create a bearer permitting a
mobile node operable 1n the communication system to com-
municate thereon.

The preferred descriptions are of preferred examples for
implementing the invention, and the scope of the invention
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should not necessarily be limited by this description. The
scope ol the present invention 1s defined by the following
claims.
What 1s claimed 1s:
1. An apparatus for facilitating bearer setup 1nitiated by a
network, the apparatus comprising:
a bearer setup request generator, comprising hardware,
associated with at least one application-level entity, said
bearer setup request generator configured to:
generate an application-level bearer setup request to induce
a selected bearer manager to create a bearer between a
first node and a second node, wherein the application-
level bearer setup request 1s free of network address
identifiers for the selected bearer manager; and
provide the application-level bearer setup request to at least
one first transport-level entity;
wherein, upon recerving the application-level bearer
setup request, the at least one first transport-level
entity 1s configured to send a transport-level bearer
setup request to at least one second-transport level
enftity; and

wherein the at least one first transport-level entity 1s
associated with a home network of the first node, and
wherein the second transport-level entity 1s associated
with a visited network of the first node.

2. The apparatus of claim 1, wherein the at least one appli-
cation-level enfity 1s associated with the home network.

3. The apparatus of claim 1, further comprising a receiving,
component to recerve the application-level request from a
mobile node.

4. The apparatus of claim 1, wherein the bearer setup
request generator 1s further configured to generate the appli-
cation-level bearer setup request 1n response to reception of
an application-level request from a mobile node.

5. The apparatus of claim 4, wherein the application-level
request comprises one or more quality of service parameters.

6. The apparatus of claim 1, wheremn the bearer setup
request generator 1s a component of an application server.

7. The apparatus of claim 1, wherein the bearer comprises
a radio link connection between the first node and the second
node.

8. The apparatus of claim 1, wherein the bearer 1s based on
at least a requested data transmission rate threshold, a
requested delay threshold, and a requested bit error ratio
threshold.

9. An apparatus for facilitating bearer setup initiated by a
network, the apparatus comprising:

a Processor;

a memory communicatively coupled to the processor; and

computer-executable instructions stored 1in the memory,
which when executed by the processor, cause perfor-
mance of operations comprising:

generating 1n at least one application-level entity an appli-
cation-level bearer setup request to induce a selected
bearer manager to create a bearer between a first node
and a second node, wherein the application-level bearer
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setup request 1s free of network address identifiers for
the selected bearer manager; and
providing the application-level bearer setup request to at
least one first transport-level entity;
wherein, upon recerving the application-level bearer setup
request, the at least one first transport-level entity 1s
configured to send a transport-level bearer setup request
to at least one second-transport level entity; and
wherein the at least one {irst transport-level entity 1s asso-
clated with a home network of the first node, and
wherein the at least one second transport-level entity 1s
associated with a visited network of the first node.
10. The apparatus of claim 9, wherein, the application-level
entity 1s associated with the home network.
11. A method for facilitating bearer setup of a network, the
method comprising:
generating, at an application server, an application-level
bearer setup request to induce a selected bearer manager
to create a bearer between a first node and a second node,
wherein the application-level bearer setup request 1s free
of network address 1dentifiers for the selected bearer
manager; and
providing, by the application server, the application-level
bearer setup request to at least one first transport-level
entity, wherein, upon receiving the application-level
bearer setup request, the at least one first transport-level
entity 1s configured to send the bearer setup request to at
least one second-transport level entity;
wherein the at least one first transport-level entity 1s asso-
ciated with a home network of the first node, and
wherein the at least one second transport-level entity 1s
associated with a visited network of the first node.
12. The method of claim 11, wherein the application server
1s associated with the home network.
13. An apparatus for facilitating bearer setup of a network,
the apparatus comprising:
a Processor;
a memory communicatively coupled to the processor; and
computer-executable instructions stored in the memory,
which when executed by the processor, cause perfor-
mance of operations comprising:
generating an application-level bearer setup request to
induce a selected bearer manager to create a bearer
between a first node and a second node: and
providing the application-level bearer setup request to at
least one first transport level entity;
wherein, upon receiving the application-level bearer setup
request, the at least one first transport-level entity 1s
configured to send a transport-level bearer setup request
to at least one second-transport level entity; and
wherein the at least one {irst transport-level entity 1s asso-
ciated with a home network of the first node, and
wherein the at least one second transport-level entity 1s
associated with a visited network of the first node.
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